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Table Al. Computer code verification information. 
Program Version Module Computer Model V&V Reference 

1 Sun Enterprise 1 c 
ABAQUS 1 5.8-l 1 Standard 1 Medusa 1 5000 1 See list below - item 1 

I I I I I 

1. Hawkes, B. D., “Verification of HKS ABAQUS 5.8-l for Sun Enterprise 5000 (Medusa) Compute Server- 
BDH-01-99,” LMITCO Interdepartmental Communication, February 15,1999. 
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ARA Tank Calculations 

An CDEAS finite element model of the ARA tank has been created. These 
calculations used to determlne weights used for the ABAQUS model. 

r := 24 l in 

L:= 144ain 
Calculate the volume of the tank 

V=l128.04gal 

y:=&& 
ft3 

Welght den&y of the fluld In the tank 

Wfj”j(-j := y ’ v Welght of the fluld In the tank 

Wfluid = 9650.97lbf 

The tank wall thickness Is estimated to be one of the following: 

thofj6 := 0.086. in 

th104 := 0.104 l in 

th134 := 0.134 l in 

wos6 := 764.7. Ibf 

wlo4 := 898.7. IM 

wlM := 1122.5. Ibf 

WO86 
Mo86:=T 

Ml04 
w104 := - 

g 

Ml34 
WC34 := m  

g 

Welght of the tank from I-DEAS 

Mass of the tank (used In ABAQUS) 

Ibf . set’ b= 1.981 in 

Ml04 = 2.3281bf ‘,,” 

MIM = 2.9071bf ;,-” 

E:\bdh\Math-do&WA-tankmcd 
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Wfluid Mass of the fluld for a full tank 
f’hi := - 

g 
Mfull = 24.997+ 

ha+5 := Mf”fl. 0.75 

Mso := Mh,u l 0.5 

M33 := Mt”ll l 0.333 

GDEAS flnlto element model. 

E:bdh\Math-docs\AflAJank.mcd 
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The density of these elements have been Increased to Include the mass of the fluld 
In the tank. 

psst:= 0.00074. Ibf . s&? Denstty of stalnless steel 

in4 

Vwm := 719.4 l in3 Volume of the elements wtth Increased denslty 
(From l-DEAS model) wlth 0.086 In wall. 

V wl~ := 870.0. in3 

Vwj~:= 112141~ 

WUll 
Po86Juli := Psst + & 

Calculate the addltlonal den&y of the weighted 
elements to account for the mass of the fluid. 

M75 
POs~75 := Psst + vwogg 

E:\bdh\Math-docs\ARA-tankmcd 

pW,rull= 0.0354867 IM.sid 

in4 

poes_75 = 0.02680003'bf' sec2 
in4 
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M50 Pof36Jo := Psst + - 
hos6 

M33 Peas-33 := Psst + i(----& 

hill P 104,fuil := Psst + G  

M75 P 104-75 := Psst + G  

ho P 104,50 := Psst + - 
VW104 

M33 
P104J3 := Psst+= 

NUil 
P 134~fllll := Psst + - 

VW134 

M75 P 134-75 := Psst + G  

ho 
P134,50 := Psst+ yj----& 

433 P 134-33 := Psst + - 
VW134 

Appendix C Page 4 of 4 

Checker: E. 0. Uidrich 

poss_so=0.0181134’bfo=2 
in4 

. prnam = 0.0123107 ibf . set? 

in4 

ploq,f”il = 0.0294719 Ibf . sec2 
in4 

p 1ww75 = 0.02228895 Ibf l s& 

in4 

plM,50 = 0.015106’bf l sec2 
fn4 

pl@$-~ = 0.0103077 ibf l se? 

in4 

p134,full= 0.0230386Ibf. 
in4 

p134,75 = 0.01746399 ibf l set? 

in4 

ibf.sec2 
p134ww = 0.0118893- 

in4 

p 134-a = 0.0081654 Ibfo sec2 
in4 

E:\bdh\Math-docs\ARA-tankmcd 
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